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1. 



Claims 1-7 are presented for examination. 



Claim Rejections - 35 USC § 112 



2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1-7 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 

the invention. 

As to claim 1, line 2 "the use" should be changed to "a use". There is insufficient 
antecedent basis for this limitation in the claim. 

As to claim 1. lines 17-18 "said three dimension image" should be changed to "a three 
dimension image". There is insufficient antecedent basis for this limitation in the claim. 

As claim 2, line 7 "the finite element" should be changed to "a finite element". There is 
insufficient antecedent basis for this limitation in the claim. 

As claim 3, line 7 "the Young's modulus" should be changed to "Young's modulus". 
There is insufficient antecedent basis for this limitation in the claim. 

As to claim 3, line 8 "the relation" should be changed to "a relation". There is insufficient 
antecedent basis for this limitation in the claim. 

As to claim 1, line 9 "the lower stiffness" it unclear whether this stiffiiess is "torsional 
stiffness" and/or "bending stiffiiess". 



Claim Rejections - 35 USC § 103 



4. 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 



obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Moumene et 
al. (5,443,5 13) in view of St. Ville(6263252) further in view of Ramakrishna et al. ("Biomedical 
applications of polymer-composite material: a review")and further in view of 
Draenert(5, 824,083). 

Moumene et al. teaches the claimed invention (claim 1) substantially as claimed 
including a method of designing and manufacturing an artificial joint stem with the use of a 
composite material comprising: 

a. A first extemal layer, which is inserted and fixed in an insertion hole formed in a 
bone without filling cement, torsional stiffness thereof is increased as contacting an internal 
surface of said insertion hole is taught as the outer polymer skin or sheath which forms the shape 
of the implant and fills the space of a bone cavity in which the device is received(col. 3 lines 13- 
16); 

b. A main structure layer, which is positioned in an inner side than said first extemal 
layer, bending stiffness thereof is increased is taught as the sheath or a outer wrap contains 
multiple layers of reinforced thermoplastic(col. 6 lines 5-6); 

c. A core layer with lower stiffness than the main structure layer and the first 
extemal layer, which is positioned in an inner side than said main stmcture layer is taught as the 
core has a lower modulus than the sheath(col. 7 lines 41-43); 

d. A most inner layer, which is positioned between the core layer and the main 
stmcture laver is taught as the filler region(col. 3 lines 60-61) 
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e. A computer is taught as computer(col. 6 line 15); 

f. Having said computer to reanalyze as changing said design condition if a result of 
said analysis fails to satisfy said design condition and designing and manufacturing said artificial 
joint stem using stem data based on said result of said analysis and said design condition if said 
result of said analysis satisfies said design condition is taught as computing design factor and 
transfer index. The design factor should be greater than one. The model evaluates many possible 
combinations of sheath fiber wrap orientation and sheath thickness until the desired transfer 
index, design factor and other properties are obtained. Possible combinations are adjustments 
along the using the finite element model to perform minor adjustments (modifying)when once all 
the factors are at desired values the composite is placed in a final mold which conforms the 
device to the desired final shape(col. 6 line 1 1 to col. 8 line 28). 

Moumene et al. teaches the above listed details of the independent claim 1. however, 
Moumene et al. does not teach: an analysis involving an internal stress of said artificial joint 
stem, an adhesive stress of said artificial joint stem, a bone based on three dimension data 
indicating a structure of said bone made by using plural bone tomographic images and a design 
condition involving a form and stiffness of said artificial joint stem configured at least by one of 
said tomographic images and said three dimension image. 

St. Ville teaches: 

a. An analysis involving an internal stress of said artificial joint stem is taught as 
stiffness of each layer is defined(col. 16 lines 44-46). 

It would have been obvious to one of ordinary skill in that art at the time the invention 
was made or used to modify the teachings of Moumene et al. with the teachings of St. Ville 
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because St. Ville teaches a method and apparatus for manufacturing objects(implants) having 
response to characteristics which are optimized for a desired applications or use. St. Ville uses a 
finite element model of bone geometry to defined stiffness. St Ville uses an iterative 
optimization techniques to calculate ideal stiffness properties at the elements of the finite 
element model. These matches as closely as possible to the bone stress with the implant which 
reduces bone shielding. 

Ramakrishna et al. teaches 

a. An adhesive stress of said artificial joint stem is taught as structural compatibility 
refers to the mechanical properties of the implant material, such as elastic modulus (o r E, 
Young's modulus) and strength, implant design (stiffness, which is a product of elastic modulus, 
E and second moment area, I) and optimal load transmission (minimum interfacial strain 
mismatch) at the implant /tissue interface(page 1 190). 

It would have been obvious to one of ordinary skill in that art at the time the invention 
was made or used to modify the teachings of Moumene et al. with the teachings of Ramakrishna 
et al. because Ramakrishna et al. teaches the materials of the implant. Using polymer-composite 
materials that can be changed and /or adjusted to produce different stress and strengths and 
elastic modulus to conforms to what the design of the implant needs. 

Draenert teaches: 

a. A bone based on three dimension data indicating a structure of said bone made by 
using plural bone tomographic images is taught as CT scanner takes images which can be 
stacked to produce a three-dimensional model of the bone(col. 3 lines 4 — 65); 
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d. A design condition involving a form and stiffiiess of said artificial joint stem 
configured at least by one of said tomographic images and said three dimension image is taught 
as the design of the prosthesis component can ideally be fit(shape) into a medullary cavity and 
stiffness is selectively changed. By combing the images and analyzing the images a morphology 
and medullary of the bone as well as the strength can be determined for the design of the 
prosthesis(col. 2 lines 15-45). 

It would have been obvious to one of ordinary skill in that art at the time the invention 
was made or used to modify the teachings of Moumene et al. with the teachings of Draenert 
because Draenert teaches a cement-free prosthesis. Draenert has a material selection according 
to the individual properties of a bone which allows the implant to closely resemble the bone in its 
properties of stress allowing the reduction of bone shielding. 

As to claim 2, St. Ville teaches further comprising step of performing analysis including 
the internal stress of the bone analysis using the finite element is taught as a finite element of the 
normal bone geometry is created. The stiffness properties of each layer are then defined.(col. 16 
lines 44-46). 

It would have been obvious to one of ordinary skill in that art at the time the invention 

was made or used to modify the teachings of Moumene et al. with the teachings of St. Ville 
because St. Ville teaches a method and apparatus for manufacturing objects(implants) having 
response to characteristics which are optimized for a desired applications or use. St. Ville uses a 
finite element model of bone geometry to defined stiffness. St Ville uses an iterative 
optimization techniques to calculate ideal stiffness properties at the elements of the finite 
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element model. These matches as closely as possible to the bone stress with the implant which 
reduces bone shielding. 

As to claim 3, 

Draenert teaches: 

a. Wherein said tomographic image is a tomographic image, which is obtained by 
different transmission speed of the layers of the bone is taught as CT scanner has stacked 
images(tomographic)(col. 3 lines 43-46); 

b. The density of every element of the bone based on the relation of the 
predetermined density and Young's modulus of the bone and the transmission speed is taught as 
bone density per unit area(col. 41ines 53-54). 

It would have been obvious to one of ordinary skill in that art at the time the invention 
was made or used to modify the teachings of Moumene et al. with the teachings of Draenert 
because Draenert teaches a cement-free prosthesis. Draenert has a material selection according 
to the individual properties of a bone which allows the implant to closely resemble the bone in its 
properties of stress allowing the reduction of bone shielding. 

St. Ville teaches: 

a. a step of analyzing the intemal stress of the bone as determining the Young's 
modulus is taught as stiffness properties are a function of Young's modulus(col. 16 lines 46-47). 

It would have been obvious to one of ordinary skill in that art at the time the invention 
was made or used to modify the teachings of Moumene et al. with the teachings of St. Ville 
because St. Ville teaches a method and apparatus for manufacturing objects(implants) having 
response to characteristics which are optimized for a desired applications or use. St. Ville uses a 
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finite element model of bone geometry to defined stiffness. St Ville uses an iterative 
optimization techniques to calculate ideal stiffness properties at the elements of the finite 
element model. These matches as closely as possible to the bone stress with the implant which 
reduces bone shielding. 

As to claim 4, Moumene et al. teaches further comprising a step of forming as 
superposing the composite materials of the first extemal layer, the main structure layer, and the 
core layer by molding in a die is taught as once the core has been covered with predetermined 
number of layers; the composite is placed in a final mold which conforms to the desired final 
shape(col. 8 lines 25-28). 

As to claim 5, Moumene et al. teaches further comprising a step of forming a model of 
said artificial joint stem or a forming die is taught as once the core has been covered with 
predetermined number of layers; the composite is placed in a final mold which conforms to the 
desired final shape(col. 8 lines 25-28). 

As to claim 6, Draenert teaches further comprising a step of obtaining a material of the 
composite materials for the use in forming said artificial joint stem as controlling an automatic 
cutter based on the stem data is taught as material of the prosthesis can be selected according to 
the individual properties on the bone. CAD data sent to a milling unit(col. 2 lines 46-48 and col. 
4 lines 21-30). 

It would have been obvious to one of ordinary skill in that art at the time the invention 
was made or used to modify the teachings of Moumene et al. with the teachings of Draenert 
because Draenert teaches a cement-fi-ee prosthesis. Draenert has a material selection according 
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to the individual properties of a bone which allows the implant to closely resemble the bone in its 
properties of stress allowing the reduction of bone shielding. 

As to claim 7, Moumene et al. teaches fiirther comprising a step of displaying a 
lamination layer position of the composite materials used in forming said artificial joint stem in a 
forming die of said artificial joint stem based on the stem data is taught as laminated layers 9col. 
2 lines 4-7). 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CHAD RAPP whose telephone number is (571)272-3752. The 
examiner can normally be reached on Mon-Fri 1 1:00-7:00. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Albert DeCady can be reached on (571)272-3819. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Albert DeCady/ 



Chad Rapp 
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